M
ANY investigations have shown that soybean meal when properly supplemented can replace meat and bone scraps as a major source of protein in swine rations (Lepley et al., 1950; Terrill et al., 1954; Rohlf, 1954; Meade and Hanson, 1957; Meade et al., 1958; Becker et al., 1960) . The importance of this finding is emphasized by the work of Bloss et al. (1953) , Terrill et al. (1954) , Meade and Teter (1957) and Becker and Jensen (1961) who reported a significant depression in growth rate and feed efficiency of swine fed rations containing relatively high levels of meat and bone scraps.
With livestock slaughter on the increase, it is apparent that meat and bone scraps, a by-product of the packing industry, will continue to be an available source of protein for swine. It was the purpose of these experiments to determine the relationship between level of meat and bone scraps in a ration and growth rate and feed efficiency of growingfinishing swine.
Experimental Experiment 1. Seventy Yorkshire x Hampshire crossbred pigs, which averaged 36.5 lb. live weight, were allotted to two replications of five experimental treatments on the basis of breeding and weight outcome groups. The pigs were housed and fed in concrete-floor pens which were equipped with self-feeders and waterers.
Composition of the experimental rations is presented in table 1. A corn-soybean meal ration was used as the comparative basal ration. Meat and bone scraps (substituted for soybean meal in basal) were fed at levels of 2.5, 5.0, 7.5 and 10% of the total ration. Since the ration formulated with 10% meat and bone scraps calculated 1.0% calcium and 1 Published with the approval of the Director as paper No. 1246, Journal Series, Nebraska Agricultural Experiment Station.
Department of Animal Husbandry. Acknowledgement is made to P. F. Cunniugham and associates for assistance in caring for the experimental animals and to Chas. Pfizer and Co., Inc., Terre Haute, Indiana and Merck and Co., Inc., Rahway, New Jersey for certain of the experimental ingredients. 0.70% phosphorus, all rations were adjusted to these levels for calcium and phosphorus. One commercial source of meat and bone scraps was used in this experiment. The rations were fed in meal-form and the experiment was terminated after 84 days.
Experiment 2. Seventy Yorkshire x Hampshire x Landrace cross-bred pigs which averaged 43.0 lb. live weight were allotted on the basis of weight outcome groups to two replications of five experimental treatments. Housing and management were essentially the same as previously described for the first experiment. The experimental rations fed were also the same (see table 1) except that a blend of four commercial sources of meat and bone scraps was used. In addition, a calcium-phosphorus ratio of approximately 1.42:1 was maintained in all rations. The ratio was determined by the levels of calcium and phosphorus (0.57% and 0.40%, respectively) in the corn-soybean meal basal ration. The experiment was terminated after 98 days.
Experiment 3. One hundred and eight Hampshire x Yorkshire crossbred pigs which averaged 37.0 lb. live weight were allotted by weight outcome groups to three replications of a 2 x 3 factorial experiment in which a flavoring compound and levels of meat and bone scraps were the dietary variables. As shown in table 1, the corn-soybean meal basal and the 5 and 10% meat and bone scraps rations were fed with and without 0.025% of a flavoring compound (trade name--SucroFlavor; see table 1 for composition). This compound was used in an attempt to equalize all rations in respect to flavor and possibly palatability since the results of the first two experiments had indicated a reduction in average daily feed intake when the ration contained 107o meat and bone scraps. Housing and management were the same as described previously. The experiment was terminated after 84 days.
In all three experiments, pig weights and feed data were collected at two-week intervals. The pen-of-pigs was used as the experi-787 mental unit and the data were analyzed according to analysis of variance methods. All statements concerning statistical significance are for P<.05.
Results

Experiment 1.
The results of this experiment are presented in table 2. The greatest average daily gains were made by pigs fed the corn-soybean meal basal (C-SB) and the 2.5% meat and bone scraps (MBS) rations. Pigs fed the rations containing 10% MBS gained from 0.10 to 0.15 lb. less per day than those fed the other treatments. The linear regression of average daily gain on levels of meat and bone scraps was significant.
There were no significant differences among treatments in average daily feed intake or feed required per pound of gain. However,, less feed was required per pound of gain, (0.04 to 0.21 lb.) with C-SB and 2.5% MBS. than was used with rations containing 5.0,, 7.5 and 10% MBS.
Experiment 2. As shown in table 3, the, greatest gains were made by pigs fed the. C-SB and the 2.5% MBS rations as was observed in the first experiment. Gains tended ' to decrease as the level of MBS was increased! in the ration. The decrease resulted in a significant linear regression of average daily gains on levels of MBS. Average daily feed intake of pigs fed the, C-SB and the 2.5% MBS ration was 1.05 and 1.16 lb. more, respectively, than that of pigs fed the 10% MBS ration. The linear regression of average daily feed intake on~ levels of MBS was significant. There were no significant differences among treatments in feed required per pound of gain. However, the pigs fed the C-SB used less feed per pound of gain (0.08 to 0.12 lb.) than those fed rations containing meat and bone scraps.
Experiment 3. e Error mean squares for gain, feed intake and feed/lb, gain are 0.0038, 0.0329 and 0.0044, respectively. gains on levels of MBS was significant. Differences between flavored and unflavored diets were not significant.
The linear regressions of average daily feed intake and feed required per pound of gain on levels of MBS were significant. The addition of flavor to rations formulated with MBS did not result in a significant change in average daily feed intake and feed conversion. None of the interactions were significant.
Discussion
In all three experiments, growth rate was depressed significantly when pigs were fed a ration containing 10% MBS. In experiment 1, all ration treatments were equalized for calcium and phosphorus at levels of 1.0 and 0.70% of the total ration, respectively. Thus, the growth depressing effect of MBS does not appear to be due to a high mineral level. This contention is supported also by the work of Becker and Jensen (1961) who observed that growth rate of swine was not affected by calcium levels as high as 0.90 to 0.95% of the ration in a corn-soybean meal and meat and bone scraps ration.
In experiments 2 and 3, the calcium and phosphorus levels in the C-SB were 0.57 and 0.40%, respectively. The level of these two minerals unavoidably increased in the rations formulated with 5.0, 7.5 and 10% MBS because of the relatively high percent of calcium and phosphorus in meat and bone scraps. Since ratio appears to be more critical than amount (Combs et al., 1962; Chapman et al., 1962 ) the calcium-phosphorus ratio was held constant in all diets at approximately 1.42:1. Under these experimental conditions, it appears that growth rate and feed intake were more severely depressed than was observed in experiment 1. 789 Rohlf (1954) reported a large variation in quality, uniformity and extent of putrefaction in meat and bone scraps. If putrefaction contributes to variations in taste, smell or palata bility of rations formulated with MBS, the addition of a flavoring compound such as used in experiment 3 may prove beneficial since gains, feed intake and feed efficiency were improved when a flavor was added to the diets containing MBS.
It is also possible that rations formulated with MBS may be unbalanced with respect to essential amino acids. This may have been the primary cause for the depression in growth rate, feed intake and feed efficiency of swine in these experiments. Bloss et al. (1953) suggested that MBS does not contain sufficient tryptophan for optimum growth. However, these workers fed diets containing 20% MBS which was twice the maximum level fed in the experiments described herein. The effect of amino acid supplementation of rations formulated with MBS will be reported in a subsequent paper.
Summary
Three experiments were conducted with 248 crossbred pigs to determine the effects of level of meat and bone scraps in the ration (2.5 to 10%) on gains and feed efficiency of growingfinishing swine. In all three experiments the negative linear regression of average daily e Linear regression of average daily gain, feed intake and feed/lb, gain on levels of meat and bone scraps significant (P<.O5).
a Error means squares for average daily gain, feed intake and feed/lb, gain are 0. 0225, 0.1990 and 0.0052, respectively. gains on levels of meat and bone scraps was significant. The addition of 0.025% SucroFlavor to rations containing meat and bone scraps resulted in greater gains but the increase was not significant.
In experiments 2 and 3, feed intake decreased with increasing levels of meat and bone scraps. The linear regression of feed intake on levels of meat and bone scraps was significant. In general, feed required per pound of gain was not appreciably affected by level of meat and bone scraps.
